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The  principal  condition  favorable  to  the  spread  of  trachoma  is  squalor,  the  product  of 
bad  social  environment.  The  most  effective  basis  for  a  successful  campaign  against  tra- 
choma lies  in  a  w^ell  organized  school  service,  with  its  facilities  for  inspection  and  also 
for  inculcating  the  sense  of  personal  responsibility  for  bodily  health.  It  is  here  recom- 
mended that  in  trachoma-ridden  countries  zinc  sulphate  drops  shall  be  issued  for  general 
use  by  the  laity.  If  the  children  of  one  generation  can  be  kept  free  from  the  disease  tra- 
choma will  become  extinct.  Read  as  the  opening  address  in  a  discussion  in  the  section  of 
ophthalmology  of  the  British  Medical  Association,  Winnipeg,  August,  1930.  Published  by 
kind  permission  of  the  British  Medical  Journal.  (Mr.  N.  Bishop  Harmon  is  ophthalmolo- 
gist to  the  education  department  of  the  London  County  Council,  and  senior  ophthalmic  sur- 
geon to  the  West  London  Hospital.) 


Trachoma  is  practically  extinct  in 
England.  It  is  still  prevalent  in  some 
parts  of  the  British  Empire.  It  is  ram- 
pant in  some  eastern  countries. 
Trachoma  was  at  one  time  common  in 
England.  The  conditions  that  have 
conduced  to  its  virtual  extinction  are 
worth  investigation.  They  may  point 
the  way  to  measures  calculated  to  se- 
cure a  similar  result  elsewhere. 

The  necessity  for  control  of  a  disease 
depends  upon  the  measure  of  the  dam- 
age done  by  it.  To  obtain  this  measure 
lere  would  be  needed  a  census  of  the 
eye  conditions  of  the  population.  This 
is  manifestly  impossible.  But  we  can 
fairly  compare  figures  drawn  from  the 
examination  of  sections  of  the  popula- 
tion. These,  although  not  national, 
maps,  may  be  fair  average  samples. 
Hospital  figures  cannot  be  considered 
such  samples,  for  they  are  obtained 
from  selected  portions  of  the  popula- 
tion. The  most  desirable  figures  are  to 
be  obtained  from  the  schools,  and  from 
the  examination  of  recruits  for  mili- 
tary service. 

Van  Millingen\  in  1895,  collected  fig- 
ures for  eighteen  countries.  Clemow^ 
in  1903,  supplemented  these  figures. 
They  showed  the  wide  spread  of  the 
disease  and  the  unequal  incidence  in 
the  several  countries.  I  have  collected 
some  later  figures,  and  these  show  that 
whereas  in  some  countries  there  is  an 
effective  control  of  trachoma,  in  others 
the  problem  is  still  of  great  magnitude. 
I^rom  these  figures  we  may  judge  the 
vast  amount  of  suffering  and  loss  of 
economic  efficiency  caused  by  the  dis- 
ease in  countries  where  it  is  rife. 


Egypt  still  heads  the  list  of  afflicted 
countries.  In  the  last  report^  of  the 
Ministry  of  the  Interior  of  Egypt  there 
are  some  astounding  figures  of  the 
prevalence  of  trachoma  among  school 
children.  An  ophthalmic  survey  was 
carried  out  among  all  the  pupils  of  the 
primary  schools  in  certain  capital  towns 
of  the  provinces  in  which  there  were 
ophthalmic  hospitals.  There  were 
seventeen  schools  with  8,045  pupils; 
"ninety-one  percent  of  all  pupils  were 
found  to  be  infected  with  the  various 
stages  of  trachoma,  while  twenty-three 
percent  of  the  total  were  found  attacked 
with  the  serious  stages  of  trachoma". 

The  figures  are  so  amazing  that  one 
might  ask  whether  the  diagnosis  of 
trachoma  in  so  great  a  proportion  of 
the  children  could  be  justified,  and 
whether  perhaps  some  other  follicular 
condition  might  not  have  accounted  for 
many.  But  there  are  available  the  se- 
ries of  reports  of  this  department  when 
the  work  was  under  the  direction  of 
A.  F.  MacCallan  which  fully  bear  out 
the  high  incidence.  Also,  there  is  Lis- 
ter's* record  of  the  examination  of  the 
Egyptian 'members  of  the  Labor  Corps 
employed  in  France  by  the  British 
authorities  in  the  great  war — ''at  a  low 
estimate  fo(rty-fivei  percent  were  either 
suffering  from  or  had  had  trachoma." 

China  vnAs  Egypt  \  close.  Some 
twenty-five  percjent  of  the  population 
appears  to  be  afifected.  In  the  dramatic 
story  of  Professor  Karvey  Howard's 
captivity  by  Chinese  brigands^  there  is 
this  passage : 

"Famines,  floods  and  disease  are 
rampant  in  China,  but  it  is  common 
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could  be  maintained — a  clinical  division 
and  a  research  division.  These  two  di- 
visions should  interlace,  so  that  the 
members  of  each  division  may  consult 
and  collaborate  with  each  other ;  then  if 
a  problem  arises  which  requires  the  co- 
operation of  two  or  three  highly  spe- 
cialized workers  it  ^an  be  attacked  in  a 
manner  which  no  one  individual  is  able 
to  pursue  alone.  In  three  or  four  clinics 
in  the  United  States  such  a  plan  is 
under  way.  Let  us  hope  the  realization 
of  this  plan  may  lead  the  way  to  the 


solution  of  some  of  our  perplexing 
problems ! 

In  conclusion  I  shall  only  reiterate 
that  with  undergraduates  an  attempt 
should  be  made  tb  teach  mainly  the 
ocular  complications  of  general  diseases 
and  a  few  of  the  con>mon  pathologic 
conditions  of  the  eye  -  while  in  gradu- 
ates the  period  of  training  should  be  of 
two  or  more  years  duration,  and  should 
consist  of  a  thorough  education  in  both 
the  basic  and  clinical  aspects  of  oph- 
thalmology. 

State  University  of  Iowa. 
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knowledge  that  the  most  devastating  of 
these  three  is  disease.  And  of  all  the 
disease,  the  one  that  is  the  cause  of  the 
most  misery  and  economic  distress  is 
probably  trachoma.  It  is  found  all  over 
China ;  it  affects  nearly  every  home,  and 
all  classes  of  society.  From  statistics 
I  had  gathered,  I  had  come  to  the  con- 
clusion that  fully  one  hundred  millions 
of  Chinese  people  have  trachoma,  and 
that  probably  five  million  new  cases, 
mostly  children,  develop  each  year.  I 
had  estimated  that  not  less  than  one 
million  Chinese  are  blind  in  both  eyes, 
and  that  three  or  four  millions  more  are 
blind  in  one  eye;  further,  that  not  far 
from  twenty  millions  have  had  their 
vision  so  much  impaired  by  inflamma- 
tion and  the  formation  of  scar  tissue, 
due  to  trachoma,  that  they  are  able  to 
eke  out  only  the  barest  kind  of  ex- 
istence." 

The  situation  in  India  is  better. 
Members  of  the  Indian  Medical  Serv- 
ice have  told  me  that  although  there  is 
much  trachoma  it  is  less  severe  than 
in  other  Eastern  countries,  and  is  less 
important  as  a  cause  of  blindness.  The 
reports  of  the  Madras  Government 
Ophthalmic  Hospital^  for  the  six  years 
from  1923  to  1928  show  that  of  an  aver- 
age of  21,000  new  patients  each  year 
about  four  and  five-tenths  percent  were 
sufifering  from  trachoma. 

There  are  two  recent  reports  for 
European  countries  in  the  papers  of  the 
League  of  Nations.  In  Italy,  Lu- 
traria^  reports  that  trachoma  is  met 
with  in  almost  all  parts,  but  it  is  most 
common  in  the  islands  of  Sardinia  and 
Sicily.  The  army  figures  of  1913  show 
that  of  502,221  conscripts,  3,543,  or 
seven-tenths  percent,  were  rejected  for 
chronic  conjunctivitis  believed  to  be 
trachorna.  In  some  of  the  islands  the 
proportion  of  rejections  was  four  times 
as  high. 

In  Holland,  Josephus  Jitta^  reports 
that  trachoma  is  found  only  in  Amster- 
dam, mostly  among  the  poorer  Jews. 
A  commission  of  inquiry  sitting  in 
1914-17  reported  the  existence  of  3,300 
cases.  Of  66,418  Christian  children 
2.396,  or  six-tenths  percent,  and  of  7,062 
Jewish  children  625,  or  eight  and  eight- 


tenths  percent,  had  trachoma.  He  is  of 
opinion  that  trachoma  is  not  endemic 
in  the  country,  but  that  it  was  imported 
from  Poland  and  Russia.  He  states 
that  it  is  above  all  a  family  disease. 
Children  are  affected  at  an  early  age 
either  by  their  parents  or  by  older  chil- 
dren. 

In  the  British  Isles,  Ireland  shows 
most  trachoma.  Story^^  reports  that 
there  was  a  decrease  towards  the  end 
of  the  century,  but  that  in  later  years 
it  has  increased. 

"Most  of  the  credit  for  this  increase 
is  to  be  given  to  the  American  doctors, 
who  inspected  all  immigrants  to  the 
United  States  at  the  Irish  ports,  and  re- 
morselessly refused  embarkation  to  any 
with  even  doubtful  signs  of  trachoma. 
Consequently,  large  numbers  of  most 
undesirable  aliens  were  left  stranded  in 
Ireland — whole  families,  perhaps,  from 
far  regions  of  Eastern  Europe,  and  tra- 
choma accordingly  became  more  prev- 
alent in  this  country." 

In  England  the  figures  collected  in 
1922  by  the  Committee  on  Blindness^^ 
were  informative,  but  to  my  mind  the 
best  picture  of  present  conditions  is 
given  by  the  figures  of  the  London 
school  children.  London  is  a  vast  area  ; 
it  includes  every  variety  of  social  con- 
dition and  a  considerable  alien  com- 
munity. For  the  children  in  the  ele- 
mentary schools  there  is  a  regular 
medical  inspection,  and  there  can  be  no 
doubt  that  every  case  of  trachoma  is 
accounted  for.  The  cases  found  in  the 
years  1925  to  1929  numbered  26,  20,  15, 
16,  and  27,  so  that  for  five  years  on  an 
average  roll  of  650,000  children  there 
was  an  average  of  under  twenty-one 
cases  of  trachoma  a  year,  or  0.00032. 
When  we  recall  the  risks  of  importation 
of  trachoma  through  the  huge  shipping 
area  of  the  Thames  I  think  you  will 
agree  that  trachoma  is  practically  ex- 
tinct in  London. 

In  the  United  States,  according  to 
Webster  Fox^^^  there  is  little  trachoma 
among  whites  except  in  some  isolated 
parts  of  Kentucky,  West  Virginia, 
southern  Illinois,  and  Ohio.  It  is  com- 
mon among  the  Indians.  In  1912,  of 
39,231  Indians  examined  in  reservations 
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8,940  or  twenty-two  and  seven-tenths 
percent  had  trachoma;  the  percentage 
varied  in  different  places  from  sixty- 
eight  and  eight-tenths  to  two-tenths. 
In  1924  the  Indians  of  three  reserva- 
tions were  examined  to  the  number  oi 
18,830;  trachoma  was  found  in  3,986, 
or  twenty-one  and  two-tenths  percent. 

The  foregoing  figures  are  sufficient 
evidence  that  there  is  need  for  a  better 
control  in  some  countries  than  exists 
at  the  present  time,  and  that  no  coun- 
try can  relax  its  vigilance. 

Clinical  conditions 

Trachoma  means  "a  roughness",  and 
a  roughness  of  that  silkiest  of  tissues, 
the  conjunctiva.  The  name  is  a  good 
one.  In  typical  cases  the  roughness  of 
the  tarsal  conjunctiva  is  uncanny.  The 
term  is  an  old  one,  and  the  disease  is 
old.  The  disease  was  described,  with 
an  accuracy  that  will  be  little  bettered 
today,  in  the  works  of  Hippocrates. and 
in  the  later  authors  of  the  Greek  schooljr 
^tius,  Paulus  ^genetus,  and  Alex- 
ander Trallianus.  There  is  one  pass- 
age in  Celsus  which  may  be  cited : 

Pejus  etiamnum  est  (genus  videlicet  lip- 
pitudinis),  ubi  pituita  pallida  aut  livida  est, 
lacrima  calida  et  multa  profluit,  caput  calet, 
a  temporibus  ad  oculos  dolor  pervenit,  noc- 
turna  vigilia  urget:  siquidem  sub  his  oculus 
plerumque  rumpitur;  votumque  est,  ut  tan- 
tum  exulceretur,  Intus  ruptum  oculum 
febricula  juvat:  si  foras  jam  ruptus  procedit, 
sine  auxilio  est.  Si  de  nigro  aliquid  albidum 
factum  est,  diu  manet.  At  si  asperum,  et 
crassum  est,  etiam  post  curationem  vesti- 
gium aliquod  relinquit.    (Lib.  VI,  cap.  vi.) 

The  characteristic  signs  of  the  dis- 
ease in  its  early  stages  are  the  slight 
ptosis  of  the  upper  lid,  and  a  variable 
degree  of  discharge  from  the  conjunc- 
tiva. The  membrane  shows  a  profuse 
overgrowth  of  the  tarsal  covering,  so 
that  it  may  look  like  a  plush  pile,  or  be 
grossly  studded  with  enlarged  follicles. 
Many  cases  are  so  little  acute  that  there 
may  be  no  outward  symptoms  of  the 
disease  save  the  slight  ptosis,  and  in 
these  the  inflammatory  process  is  dry 
and  sluggish,  and  the  harsh  roughness 
of  the  tarsal  membrane  is  marked. 

Whether  or  not  corneal  involvement 
is  a  necessary  clinical  character  of  the 


disease  is  a  moot  point.  Wilson^^  of 
Cairo  thinks  that  it  is.  Other  observers 
do  not  admit  this.  My  own  experience 
is  that  within  the  first  year  of  the  dis- 
ease in  children  it  is  rare,  and  it  may 
never  appear  if  efficient  treatment  is 
begun  early;  but  it  is  certain  to  appear 
in  long-standing  cases,  especially 
among  adults. 

The  disease  is  undoubtedly  highly 
contagious.  Doctors  and  nurses  have 
been  infected,  and  inoculation  experi- 
ments have  been  done.  Perhaps  the 
most  dramatic  account  of  an  experi- 
mental inoculation  is  that  recorded  by 
Treacher  Collins^*  in  his  account  of  the 
London  ophthalmia  schools.  Children 
were  loath  to  leave  the  lovely  country 
schools  to  go  back  to  the  old-time  town 
barrack  schools,  and  deliberately  ir- 
ritated their  eyes  to  prolong  their  treat- 
ment. 

"One  child,  whose  name  peculiarly 
enough  was  Sly,  was  admitted  with 
rnarginal  blepharitis  and  slight  conjunc- 
tivitis ;  this  was  cured  and  all  treatment 
was  stopped  preparatory  to  her  leaving 
the  school.  She  was  then  caught  by  the 
nurse  taking  discharge  from  another 
child's  eye  who  was  suffering  from  tra- 
choma and  deliberately  putting  it  into 
her  own.  The  symptoms  of  acute 
mucopurulent  ophthalmia  rapidly  set 
in,  and  two  months  later  typical  tra- 
choma follicles  on  the  tarsal  conjunc- 
tiva were  recognized.  After  a  year's 
treatment  the  trachoma  was  cured." 

The  most  striking  clinical  feature  of 
the  disease  is  its  chronicity.  From  six 
rnonths  to  two  years  is  its  usual  dura- 
tion, and  most  cases  extend  to  the 
longer  term.  So  strongly  is  this  im- 
pressed upon  me  that  I  am  critical  of 
my  own  or  of  others'  diagnosis  when 
a  case  of  suspected  trachoma  reacts 
speedily  to  treatment! 

The  histological  feature  of  the 
changes  produced  by  the  disease  is  the 
extraordinary  proliferation  of  the 
lymphoid  tissue.  There  is  a  diffuse 
lymphocytic  infiltration  of  the  conjunc- 
tiva with  numerous  follicles  occupying 
the  subepithelial  layer.  A  follicle  may 
measure  from  0.5  to  2  mm.  in  diameter. 
The  periphery  of  a  follicle  is  formed 
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of  layers  of  lymphocytes ;  in  the  central 
area  are  many  large  mononuclear  cells. 
All  the  changes  are  most  marked  in  the 
retrotarsal  fold,  but  no  part  of  the  con- 
junctiva is  exempt.  The  beginning  of 
a  cure  is  shown  by  the  breakdown  of 
the  centers  of  follicles  and  the  gradual 
growth  of  connective  tissue  fibrils 
around  the  follicles.  In  advanced  stages 
the  fibrosis  is  so  extreme  that  the  fol- 
licles are  strangled  by  the  shrinkage  of 
the  scar  tissue.  Success  in  treatment  is 
shown  in  a  fine  even  spread  of  the  scar- 
ring. Failure  is  shown  by  a  gross  un- 
equal scarring  and  consequent  distor- 
tions of  the  lids  with  all  their  painful 
and  disabling  effects.  I  am  inclined  to 
the  view  that  the  worst  end-results  are 
sometimes  due  more  to  ill  advised 
severity  of  treatment  than  to  the  effects 
of  the  disease. 

The  causes  of  the  disease 

The  control  of  trachoma  needs  a 
knowledge  of  its  cause  and  of  the  con- 
ditions under  which  it  spreads.  The 
primary  exciting  cause  of  the  disease 
is  as  yet  uncertain.  There  is  a  general 
agreement  that  it  has  the  characters 
of  a  distinct  entity,  and  such  that  it 
may  certainly  be  ascribed  to  some  virus. 
There  is  no  doubt  that  its  progress  is 
affected  by  intercurrent  infections,  but 
none  of  these  infections,  which  are 
common  and  well  known,  appears  to  be 
the  determining  cause.  From  the  days 
of  Koch's  investigation  of  the  disease 
in  Egypt  in  1883  there  have  been  many 
attempts  to  identify  specific  organisms. 
So  far  no  claim  has  been  established. 

The  most  recent  work  is  that  of 
Noguchi,^^  a  piece  of  experimental  in- 
vestigation of  much  promise.  His 
Bacillus  granulosis  is  described  as  be- 
ing present  in  the  affected  tissues  in 
extremely  small  numbers  in  the  vicinity 
of  the  small  and  large  mononuclear 
cells  constituting  the  follicles.  It  has 
been  isolated  in  cultures;  then  it  is 
found  to  have  a  single  polar  flagellum. 
The  cultures  have  been  inoculated  into 
monkeys,  and  have  induced  conditions 
of  granular  conjunctivitis  apparently 
identical  with  trachoma  in  man.  Wil- 
son^^  of  Cairo  has  published  the  report 


of  an  investigation  he  has  made  on  the 
lines  of  Noguchi's  work.  His  results 
are  indefinite. 

If  the  primary  cause  of  the  disease 
is  uncertain  there  can  be  no  doubt  of 
some  of  the  adjuvant  causes.  These 
are  conditions  of  life  which  can  be  dealt 
with.  Trachoma  is  rarely  found  except 
among  people  of  low  standards  of  liv- 
ing. It  is  found  among  squalid  people 
who  are  herded  together.  In  these  con- 
ditions there  is  a  common  neglect  of 
what  we  speak  of  as  sanitary  rules,  but 
which  may  be  better  described  as  the 
rules  of  civilization. 

The  easy  communal  generosity  of  the 
feckless  has  often  been  noted.  Unfor- 
tunately this  liberality  extends  to  the 
common  use  of  sanitary  articles  which 
in  more  developed  communities  are  re- 
garded as  strictly  personal.  It  is,  I 
believe,  to  the  careless  but  pernicious 
generosity  of  these  people  that  the 
ready  dissemination  of  eye  disease 
among  them  is  due.  When  once  the 
distinction  of  mine  and  thine  in  regard 
to  toilet  articles  has  been  learned  there 
is  a  distinct  rise  in  the  standard  of 
cleanliness,  and  therewith  a  lessened 
risk  of  communicable  disease. 

I  have  known  outbreaks  of  acute 
conjunctivitis  in  schools  coincide  with 
the  breach  of  the  rule  of  separate  tow- 
els ;  and  in  no  case  have  I  known  an 
outbreak  spread  where  there  was  a 
strict  reenforcement  of  the  rule.  Con- 
firmation of  this  observation  may  be 
obtained  in  the  care  of  the  men  of  the 
Chinese  labor  corps  in  France.  These 
men  at  all  times  carried  about  their 
person  a  towel  which  was  used  for 
many  purposes.  It  was  freely  loaned  to 
companions.  Lister  found  it  necessary 
to  arrange  for  a  regular  sterilization  of 
these  towels,  and  he  was  certain  of  the 
efficacy  of  this  procedure. 

London  schools 

In  former  days  the  chief  breeding 
places  of  trachoma  in  London  were  the 
Poor  Law  schools.  The  children  of 
destitute  families  were  drafted  into 
huge  barrack  schools.  These  schools 
were  ravaged  from  time  to  time  by 
epidemics  of  ophthalmia,  which  was  al- 
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ways  endemic.  Stephenson^^  in  an  his- 
torical note,  showed  that  the  evil  of 
these  schools  was  known  as  early  as 
1848.  In  1858  Bowman  made  recom- 
mendations regarding  them.  Ten  years 
later  similar  recommendations  were 
made  by  George  Critchett.  Nettleship 
in  1874  inspected  all  these  schools,  and 
of  one  he  stated  that  *'not  fifteen  per- 
cent of  the  eyes  could  be  described  as 
healthy".  A  report  in  1888  by  Little- 
john,  the  medical  officer  of  one  of  the 
schools,  in  which  he  said  ''Children  have 
contracted  the  disease  in  the  school 
.  ...  to  an  appalling  extent",  attracted 
the  attention  of  Parliament.  An  isola- 
tion school  for  ophthalmia  was  pro- 
vided under  the  care  of  Sydney 
Stephenson. 

From  later  London  reports  I  find  that 
the  separate  attempts  of  the  local  Lon- 
don Poor  Law  authorities  were  amal- 
gamated by  the  Metropolitan  Asylums 
Board.  Two  ophthalmia  schools  were 
established  in  the  country  north  and 
south  of  London  in  1903  and  1904  in 
charge  of  Treacher  Collins.  At  the 
time  of  the  foundation  of  these  isola- 
tion schools  the  average  number  of  chil- 
dren housed  in  the  Poor  Law  schools 
was  10,800.  The  accommodation  of  the 
isolation  schools  was  720.  In  the  first 
year  625  children  were  admitted,  of 
whom  292,  or  forty-six  and  seven- 
tenths  percent,  were  suffering  from 
trachoma. 

The  segregation  of  affected  children 
was  so  efficacious  that  in  1918  there 
were  only  186  entries,  so  one  of  the 
isolation  schools  was  closed.  In  1921 
there  was  a  risk  that  the  other  would 
be  closed  too  for  lack  of  cases.  It  was 
therefore  determined  to  admit  children 
also  from  the  elementary  schools.  Even 
with  this  far  wider  field  from  which 
to  gather  patients  the  demand  upon  the 
resources  of  the  school  at  Swanley  has 
been  below  the  accommodation.  In 
January,  1930,  only  253  of  the  364  beds 
were  occupied.  Thirty-nine  were 
pauper  children  gathered  from  the  Poor 
Law  schools  with  a  roll  of  6,375  chil- 
dren; twelve  were  cases  from  outside 
London ;  and  152  were  elementary 
school  children.     Of  the  total  cases 


sixty-seven  were  trachomatous,  or 
twenty-six  and  five-tenths  percent. 

A  most  effective  agency  in  the  con- 
trol of  trachoma  is  the  School  Medical 
Service.  For  the  past  twenty-five  years 
I  have  been  intimately  connected  with 
this  work  in  the  County  of  London.  My 
duties  as  ophthalmic  consultant  include 
work  at  a  consultation  center  at  the 
County  Hall,  to  which  are  referred  chil- 
dren whose  sight  presents  special  diffi- 
culties in  education  or  medical  treat- 
ment. 

By  act  of  Parliament  the  education 
authority  is  responsible  for  the  medi- 
cal inspection  and  treatment  of  the 
school  children.  The  schools  are 
visited  regularly  and  all  the  children 
examined  in  specified  groups.  Those 
requiring  treatment  are  referred  to  their 
home  doctors  or  to  school  clinics  main- 
tained by  the  authorities.  Parallel  with 
this  arrangement  there  is  the  School 
Attendance  Department,  which  has  the 
duty  of  investigating  the  reasons  for 
the  absences  of  children  from  school. 
Absences  of  more  than  a  specified 
period  are  reported  to  the  head  office 
for  special  investigation.  This  dual  or- 
ganization within  and  without  the 
schools  ensures  a  very  complete  super- 
vision of  health  of  the  children. 

The  efficiency  of  the  organization 
Early  in  1924  an  unusual  number  of 
was  well  demonstrated  a  few  years  ago. 
absences  from  school  on  account  of  ex- 
ternal eye  disease  were  reported  by  the 
attendance  officers  in  the  Thames-side 
districts  of  Poplar  and  Stepney.  A 
batch  of  the  affected  children  was 
brought  to  the  consultation  center  at 
the  head  office.  I  found  them  to  be 
suffering  from  early  and  acute  tra- 
choma. Thereupon  all  absentees  and 
the  other  children  of  their  families,  and 
also  the  children  of  the  schools  they 
had  attended,  were  medically  inspected. 
A  definite  epidemic  of  trachoma  was 
discovered  among  the  children  of  a  few 
schools  in  the  poorest  quarter  close  to 
the  docks. 

Ordinarily  cases  of  trachoma  aver- 
age a  score  a  year  for  the  whole  school 
j)opulation  of  London.  In  this  year, 
1924,  the  numbers  seen  were:  January, 
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none;  February,  none;  March,  17; 
April,  34;  May,  51  ;  June,  36;  July,  51 ; 
August,  2;  September,  4;  October,  4; 
November,  10;  December,  6;  making  a 
total  of  215  cases.  The  affected  chil- 
dren were  transferred  for  treatment  to 
the  Swanley  Ophthalmia  School,  now 
under  the  direction  of  Stephen  Mayou, 
with  the  most  satisfactory  results.  The 
epidemic  was  confined  to  the  original 
area  of  its  outbreak,  and  ceased  at  the 
end  of  the  year.  I  have  heard  some 
hard  sayings  about  the  school  attend- 
ance officer.  It  has. been  asserted  he  is 
as  hard-hearted  as  the  pedagogue  of  a 
familiar  Pauline  argument ;  but  his 
strictness  is  an  invaluable  safeguard  to 
the  children,  as  was  demonstrated  in 
this  outbreak.  Imagine  what  might 
have  happened  in  densely  populated 
London  if  there  had  been  no  inquisi- 
torial attendance  officer. 

War  conditions 

An  example  of  large-scale  prevention 
and  treatment  is  recorded  by  the 
ophthalmic  surgeons*'^  detailed  during 
the  great  war  for  oversight  of  the  Labor 
Corps.  Large  numbers  of  colored  men 
were  brought  into  France  for  labor 
purposes.  Trachoma  was  rife  among 
them.  It  was  recognized  that  with  the 
proximity  in  which  the  individuals  of 
the  Labor  Corps  had  to  live  there  was 
a  danger  of  trachoma  becoming  univer- 
sal throughout  these  units.  Had  this 
occurred  their  capacity  for  work  would 
have  been  greatly  impaired,  and  there 
would  have  been  a  risk  of  the  disease 
spreading  to  the  British  troops  and  to 
the  French  population. 

The  Egyptian  laborers  were  highly 
affected.  At  a  low  estimate  forty-five 
percent  were  either  suffering  from  or 
had  had  trachoma.  Of  the  South  Afri- 
can Cape  boys  only  three  percent  were 
affected.^  The  main  problem  was  with 
the  Chinese,  of  whom  there  were 
roughly  100,000.  The  incidence  among 
them  was  eight  percent — that  is,  about 
8,000  cases;  besides  these  were  5,500 
cases  of  suspicious  conjunctivitis. 

The  steps  taken  to  remedy  matters 
were  three:  (1)  instructions  were  given 
that  no  laborers  with  trachoma  should 


be  recruited  from  abroad,  and  for  those 
on  the  voyage  sanitary  treatment  was 
given;  (2)  the  affected  men  were  segre- 
gated ;  (3)  treatment  was  given  to  both 
the  affected  and  the  clean ;  the  latter 
received  zinc  drops,  and  their  towels 
were  sterilized  regularly.  The  effect  of 
these  measures  was  speedily  apparent 
in  the  improved  condition  of  the  men 
and  of  their  work. 

Conclusions 

The  evidence  presented  in  this  paper 
points  to  two  certain  conclusions:  (1) 
that  trachoma  can  be  controlled ;  (2) 
that  the  control  of  trachoma  is  a  prac- 
tical proposition.  The  measures  requis- 
ite to  this  control  may  be  viewed  from 
two  points :  that  of  the  country  where 
the  disease  is  endemic,  and  that  of  the 
country  free  from  the  disease.  It  will 
be  agreed  that  the  principal  condition 
favorable  to  the  spread  of  trachoma 
is  squalor,  the  product  of  bad  social 
conditions.  If  we  can  raise  the  social 
status  of  a  community,  the  risks  of  com- 
municating trachoma  will  be  reduced 
until  they  are  small — as  in  England. 
Social  conditions  can  rarely  be  effec- 
tively altered  by  outside  influences, 
but  this  can  be  achieved  if  the  influ- 
ence works  from  within  the  community. 

There  is  now  scarcely  a  country  in" 
the  world  that  does  not  maintain  some 
sort  of  system  of  elementary  education 
for  its  children.  Where  there  is  such 
a  system  there  is  ready  to  hand  the 
basis  upon  which  an  efficient  campaign 
against  trachoma  can  be  waged.  The 
recognition  that  a  school  for  children  is 
a  place  for  the  training  of  the  child  in 
the  use  and  care  of  its  body,  as  much  as 
for  the  training  of  its  mind,  will  make 
the  school  the  most  efficient  prophy- 
lactic against  contagious  eye  disease. 

Instruction  in  the  care  of  the  body 
engenders  pride  of  body,  and  this  in  its 
turn  fosters  a  sense  of  separateness  or 
fastidiousness  which  is  offended  by  a 
community  of  interests  in  toilet  articles. 
That  lesson  is,  I  believe,  one  of  the 
chief  gains  of  civilization ;  without  it 
our  cities  would  be  pest  centers,  instead 
of  ranking  with  health  resorts.  It 
would  do  more  to  extirpate  trachoma 
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than  any  other  measure.  It  would 
create  in  countries  where  trachoma  is 
rife  the  demand  by  teachers  and  par- 
ents for  routine  examination  of  the  eyes 
of  children  on  entry  to  school,  at  spe- 
cific intervals,  and  of  suspects  at  all 
times.  Experience  in  London  shows 
how  readily  medical  inspection,  at  first 
resented,  becomes  demanded  as  a  safe- 
guard to  all  parties — the  child,  its  fam- 
ily, and  the  teacher. 

Discovery  of  disease  demands  treat- 
ment. Isolation  ophthalmic  schools, 
such  as  Swanley,  are  an  economic  prop- 
osition in  countries  where  the  incidence 
of  trachoma  is  low;  where  it  is  high 
such  measures  are  impossible.  But  it 
is  possible  to  provide  local  dispensaries 
and  traveling  hospitals  after  the  type  of 
the  beneficent  foundation  of  Sir  Ernest 
Cassel  in  Egypt. 

Further,  it  will  be  good  practice  to 
provide  for  the  issue  to  the  people 
generally  of  zinc  sulphate  drops.  Reg- 
ular and  long-continued  use  of  these 
drops  in  residential  schools  I  have 
found  safe  and  of  value.  There  is  evi- 
dence of  their  value  in  the  control  of 
trachoma  among  the  coolies  of  the 
Labor  Corps  in  France.  David^^  in 
Palestine  records  thut  during  a  local 
epidemic  of  ophthalmia  the  school  chil- 
dren were  unaffected  so  long  as  they 
used  the  drops,  but  they  fell  victims  to 
the  attack  when  their  use  was  stopped. 
Maybe  there  would  be  a  few  cases 
where  intraocular  inflammations  would 
be  injuriously  afifected  by  the  use  of 
the  zinc  drops,  but  even  with  that  risk 
in  view  I  think  the  universal  use  of  the 
drops  would  be  justified  in  a  trachoma- 
ridden  country. 

Finally,    in    such    countries  there 


should  be  a  rule  reserving  appoint- 
ments to  posts  in  the  public  services 
to  the  healthy,  and  disqualifying  candi- 
dates with  trachoma.  There  can  be  no 
doubt  that  such  a  rule  would  furnish 
an  eflfective  sanction  in  a  campaign 
against  trachoma. 

In  a  country  where  trachoma  is  rare 
there  will  be  a  justifiable  demand  for 
the  exclusion  of  immigrants  suffering 
from  the  disease.  In  these  days  of 
widespread  travel  the  risk  of  entry  of 
communicable  disease  into  a  clean 
country  is  great.  Quarantine  is  no 
service  in  the  prevention  of  trachoma. 
The  disease  is  too  enduring.  Exclu- 
sion is  the  proper  remedy.  There  have 
been  at  various  times  outcries  against 
the  action  of  some  countries  in  reject- 
ing immigrants  for  failure  to  attain 
standards  of  health.  In  my  view 
stringent  rules  as  regards  health  are 
wholly  justified,  both  for  the  safety  of 
the  one  country  and  for  the  improve- 
ment of  the  other.  The  fact  that  tra- 
choma will  exclude  the  immigrant  in 
any  country  will  do  much  to  awaken 
the  authorities  of  a  trachoma-ridden 
country  to  the  disabiUty  under  which 
its  nationals  labor,  and  to  the  necessity 
for  remedial  measures. 

In  conclusion,  I  would  venture  to 
reiterate  my  belief  that  the  best  line 
of  attack  is  through  an  efficient  school 
service.  Through  this  we  can  get  an 
oversight  of  the  children  such  as  no 
other  means  will  secure.  The  school 
also  tends  to  inculcate  a  sense  of  per- 
sonal responsiblity  that  is  invaluable 
to  the  common  health.  There  is  no 
doubt  that  if  we  could  keep  the  chil- 
dren of  one  generation  free  from  the 
disease  trachoma  would  become  extinct. 
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INOCULATION  OF  THE  HUMAN^ONJUNCTIVA 
WITH  BACTERIUJ^t-Gr^ANULOSIS 

Francis  L  Proctor,  M.D.,  Polk  Richards,  M.D.,  Myrtle  Greenfield,  M.A., 
William  C.  Finnoff,  MIXF.A.C.S.,  and  Phillips  Thygeson,  M.D. 

Two  human  inoculation§^with  Bacterium  granulosis  are  recorded.  In  both  cases  th 
organism  proved  pathogenicr^'for  the  human  conjunctiva,  producing  a  granular  eye  diseas 
clinically  indistinguishable  from  early  trachoma.  A  monkey  inoculated  from  the  first  cas 
developed  typical  tra^h'oma,  and  Bacterium  granulosis  was  later  recovered  from  this  animal 

as  presenting  a  typical  papillar- 
trachoma  six  months  after  inoculation 
but  in  view  of  the  fact  that  neithe 
scarring  nor  pannus  had  yet  develope 
the  diagnosis  could  not  be  made  wit 
certainty.  The  negative  inoculation, 
can  perhaps  be  explained  by  a  loss  i 
virulence  of  the  cultures  as  we  hav 
been  able  to  establish  such  a  loss  in  ou 
strains  after  prolonged  cultivation  o 
artificial  media.  It  is  therefore  im 
portant  to  use  only  freshly  isolate 
strains,  previously  tested  for  monke 
pathogenicity,  when  making  such  i 
oculations. 

The  first  of  our  two  inoculations  w 
made  on  Dr.  Polk  Richards  of  the  I 
dian  medical  service,  who  volunteere 
for  the  experiment  and  whose  active  i 
terest  in  the  trachoma  problem  fo 
lowed  his  association  with  Noguchi 
original  investigation.  Unfortunate 
Dr.  Richards  was  not  an  ideal  subje 
both   because   of  his   age  (fifty-t-_ 
years)  and  because  of  previous  mi 
trachomatous    infection    which  h 
healed  with  slight  scarring  and  wit 
out  the  formation  of  pannus.  Howev 
the  eyes  had  been  completely  sympto 
less  for  over  four  years  and  at  the  ti 
of  inoculation  the  conjunctivae  we 
smooth  and  normal  in  every  respe 
save  the  presence  of  mild  scarring, 
that  we  felt  that  the  chances  for  me 
recurrence  of  his  old  disease  were  e 
tremely  remote.    The  inoculation  w 
made  on  July  13,  1930,  the  conjuncti 
of  the  left  eye  being  rubbed  with  mix 
monkey  tissue  and  Bacterium  gran 
losis  obtained  from  Macacus  rhes 
number  eight,  which  was  showing  ve 
advanced  granular  lesions,  while  t 
right  eye  was  inoculated  subconju' 
tivally  in  the  upper  cul-de-sac  with  l| 
c.c.   of   a   mixed   suspension   of  fi 


In  previous^eports^  two  of  us  de- 
scribed_Jfehfe  isolation  of  Bacterium 
granulosis  (Noguchi)  from  cases  of 
trachoma  in  whites,  Indians,  a  Mexi- 
can, and  a  Japanese  and  the  production 
of  a  granular  conjunctivitis  resembling 
trachoma  in  Macacus  rhesus  monkeys 
after  subconjunctival  injection  of  pure 
cultures. 

The  disease  in  monkeys  was  charac- 
terized by  a  severe  folliculosis  appear- 
ing first  in  the  fornices  and  later 
spreading  over  the  tarsi,  accompanied 
by  induration  and  thickening  of  the 
conjunctiva  and  in  certain  instances  by 
scar  tissue  formation./  No  pannus  de- 
veloped in  any  of  tHe  inoculated  ani- 
mals. The  lesions  appeared  identical 
with  those  occurring  after  inoculation 
with  actual  trachomatous  material  and, 
in  view  of  the  poorly  developed  lymph- 
adenoid  tissue  in  monkeys  it  is  proba- 
ble that  lesions  absolutely  correspond- 
ing to  human  trackoma  cannot  be  re- 
produced. 

Bacterium  granulosis  has  been  recov- 
ered from  infected  animals  in  all  stages 
of  the  disease  and  it  seems  that  Koch's 
postulates  have  been  definitely  ful- 
filled. A  complicating  factor  arises, 
however,  in  the  presence  of  a  spon- 
taneous folliculosis  in  monkeys,  and  it 
has  been  claimed  by  some  that  the 
lesions  believed  to  be  due  to  Bacterium 
granulosis  are  in  reality  nothing  but 
manifestations  of  the  spontaneous 
disease.  For  these  resisons  we  have 
concluded  that  human  inoculations  are 
necessary  to  finally  prove  or  disprove 
the  etiological  relationship  of  Bacte- 
rium granulosis  to  trachoma. 

A  number  of  inoculations^  with  Bac- 
terium granulosis  have  already  been  re- 
ported, all  save  one  being  negative. 
The  one  positive  case^  was  described 
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